
_̂

MONTANA

^

PROJECT LOCATION

PROJECT VICINITY MAP

PREPARED BY:

CONFLUENCE CONSULTING, INC.

P.O. BOX 1133
BOZEMAN, MT 59771

(406) 585-9500

Smith Slough & Smith Ditch 
Fisheries Enhancements

Madison County, Montana

Preliminary Design Plans
PREPARED FOR:

RUBY VALLEY CONSERVATION DISTRICT

1SHEET:

COVER SHEET

SHEET INDEX

1.           COVER SHEET
2.           PROJECT OVERVIEW
3.           PLAN VIEW - REACHES 1 & 2
4.           PLAN VIEW - REACH 3 & UPPER SMITH DITCH
5.           PLAN VIEW - REACHES 4, 5, & LOWER SMITH DITCH
6.           CHANNEL BED PROFILE - SIDE CHANNEL REACHES 1-5
7.           CHANNEL BED PROFILE - SMITH DITCH
8.           TYPICAL CROSS SECTIONS - SIDE CHANNEL & SMITH DITCH
9.           ALTERNATIVE 1A - RELOCATE DIVERSION STRUCTURE
10.         ALTERNATIVE 1B - RELOCATE HEADGATE
11.         ALTERNATIVE 2 - RELOCATE UPPER SMITH DITCH
12.         ALTERNATIVE 3- LOWER OXBOW RELOCATION
13.         SOD BORROW LOCATIONS

SHEET #     SHEET DESCRIPTION

DATE: 05/07/14

Project Area

Draf
t O

nly



BIG HOLE RIVER

SMITH SLOUG
H

Reach 1

Reach 2

Reach 3

Reach 4

Reach 5

S M ITH DITCH

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: O
ve

rv
ie

w
.m

xd

´
750 0 750 1,500375

Feet

05
/0

7/
20

14

2

PROJECT
OVERVIEW

Legend
 Smith Slough Reach Breaks

Smith Ditch Centerline

Smith Slough Channel Centerline

Draf
t O

nly



G

G

G

G

G

G

G

G

SMITH SLOUGH

Rea
ch

1
Reach 2

BIG
HOLE RIVER

95+00

90+00

85+00

80+00

75+00

70+00

105+00

100+00

SM
IT

H
 S

LO
U

G
H

  &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: P
la

nV
ie

w
 R

ea
ch

es
 1

_2

´
250 0 250 500125

Feet

05
/0

7/
20

14

3

PLAN VIEW
REACHES

1 & 2

Legend
G  Smith Slough Channel Stations (500')

Proposed Gravel Bars

Proposed Pools

Smith Slough Channel Centerline

Smith Slough Reach Breaks

Draf
t O

nly



G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

SMITH SLOUGH

SMIT H DI TC
H

BI
G

HO
LE

RIVER

Reac
h

3

50+00

45+00

40+00

35+00

30+00

25+00

20+00

15+00

70+00

65+00

60+00

55+00

50+00

45+00

10+

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: P
la

nV
ie

w
 R

ea
ch

 3
 U

pp
er

 S
m

ith
.m

xd

´
250 0 250 500125

Feet

05
/0

7/
20

14

4

PLAN VIEW 
REACH 3 &

UPPER SMITH
DITCH

Legend

Smith Ditch Stations (500')G

Smith Ditch Centerline

Proposed Gravel Bars

Proposed Spawning Reach

Proposed Pools

G Smith Slough Channel Stations (500')

Smith Slough Channel Centerline

Smith Slough Reach Breaks

Draf
t O

nly



G

G

G

G

G

G

G

G

G

G

G

G

G

G

G

BIG
HOLE RIVER

SMITH SLOUGH

SM
ITH

DITCH

Reac
h

5

Reach 4
5+00

0+00

15+00

10+00

5+00

0+00

50+00

45+00

40+00 35+00

30+00

25+00

15+00

10+00

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
FI

SH
ER

IE
S 

EN
H

A
N

C
EM

EN
TS

M
A

D
IS

O
N

 C
O

U
N

TY
, M

O
N

TA
N

A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: R
ea

ch
es

 4
_5

 L
ow

er
 S

m
tih

.m
xd

´
250 0 250 500125

Feet

05
/0

72
01

4

5

PLAN VIEW 
REACHES 4,
5, & LOWER

SMITH DITCH

Legend

G Smith Ditch Stations (500')

Smith Ditch Centerline

Proposed Spawning Reach

Proposed Gravel Bars

Proposed Pools

G Smith Slough Channel Stations (500')

Smith Slough Channel Centerline

Smith Slough Reach Breaks

Draf
t O

nly



SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: S
he

et
6_

S
id

eC
ha

nn
el

P
ro

fil
e.

m
xd

05
/0

7/
20

14

6

CHANNEL
BED 

PROFILES
REACHES 1-5

4655

4660

4665

4670

4675

4680

4685

4690

4695

-100001000200030004000500060007000800090001000011000

El
ev

at
io

n 
(ft

)

Station (ft)

Smith Slough Profile

Streambed Profile Existing Channel Slope

Reach 3 Reach 4 Reach 5Reach 2Reach 1

Slope = 0.23%

Slope = 0.39%

Slope = 0.03%

Slope = 0.37%

Slope = 0.31%

Diversion

Smith Ditch
Headgate

Extent of Backwater Diversion to
Smith Ditch

Confluence of 
Big Hole Overflow

Upstream Extent 
of Oxbow

Confluence

Slope = 0.21%Draf
t O

nly



SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: S
he

et
7_

S
m

ith
P

ro
fil

e.
m

xd

05
/0

7/
20

14

7

CHANNEL
BED 

PROFILE
SMITH 
DITCH

4660

4665

4670

4675

4680

4685

4690

05001000150020002500300035004000450050005500

El
ev

at
io

n 
(ft

)

Station (ft)

Smith Ditch Profile

Streambed Profile Existing Channel Slope

Slope = 0.36%

Slope = 0.67%

Slope = 0.19%

Draf
t O

nly



S
M

ITH
 D

ITC
H

 C
R
O

S
S
 S

EC
TIO

N
TYPIC

A
L S

PA
W

N
IN

G
 R

IFFLE/R
U

N
 FEA

TU
R
E

1.5 FT

B
IG

 H
O

LE R
IV

ER
 S

ID
E C

H
A
N

N
EL C

R
O

S
S
 S

EC
TIO

N
TYPIC

A
L C

H
A
N

N
EL N

A
R
R
O

W
IN

G
 A

N
D

 H
A
B
ITA

T EN
H

A
N

C
EM

EN
T PR

O
PO

S
ED

 IN
 R

EA
C
H

ES
 2, 4, A

N
D

 5

EX
IS

TIN
G

 V
EG

ETA
TIO

N
S
O

D
 M

A
T R

ELO
C
A
TED

 TO
C
O

N
S
TR

U
C
T N

EW
 S

TR
EA

M
 B

A
N

K

EX
IS

TIN
G

 C
H

A
N

N
EL B

ED
IN

S
TA

LL B
A
S
E FO

R
 S

O
D

 M
A
TS

 U
S
IN

G
M

A
TER

IA
L EX

C
A
V
A
TED

 FR
O

M
 S

TR
EA

M
B
ED

M
A
IN

TA
IN

 B
A
C
K
W

A
TER

 H
A
B
ITA

T
W

H
ER

E EX
C
ES

S
 G

R
A
V
EL O

R
 S

ED
IM

EN
T IS

 A
V
A
ILA

B
LE,

PLA
C
E IN

 O
V
ER

B
A
N

K
 A

R
EA

 A
S
 D

IR
EC

TED
 B

Y EN
G

IN
EER

 ~23 FT

EX
IS

TIN
G

 G
R
O

U
N

D

EX
C
A
V
A
TE 1.5 FT O

F EX
IS

TIN
G

 B
ED

A
N

D
 IN

S
TA

LL S
PA

W
N

IN
G

 G
R
A
V
ELS

DRAWN BY: R.B.

DESIGNED BY: T.T., M.S.

REV. DATE DESCRIPTION BY APP'D

CCI JOB NO. RVCD.004 TYPIC
A

L
C

R
O

SS
SEC

TIO
N

S

SH
EET:8

BIG HOLE RIVER SIDE CHANNEL &
 SMITH DITCH FISHERIES ENHANCEMENTS

MADISON COUNTY, MONTANA

FILE NAME: SMITH DITCH XS.DWGCHECKED BY:  M.S.

DATE:   04/25/14

S
paw

ning G
ravel G

radation

S
creen S

ize
(inch)

P
ercent P

assing
by  D

ry W
eight

3
100

2
65-85

1
40-60

0.7500
15-30

0.2500
0

Draf
t O

nly



_̂

G

G

G

G

G

G

BI
G

HO
LE

RI
VE

R

Reach 2

Re
ac

h
1 Realign Upper 

Slough Segment

New Diversion
Headgate

Smith Slough

95+00

90+00

85+00

105+00

100+00

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: S
he

et
9_

A
lte

rn
at

iv
e1

.m
xd

´
250 0 250 500125

Feet

05
/0

7/
20

14

9

ALTERNATIVE 
1a

RELOCATE
DIVERSION

STRUCTURE

Legend

_̂ New Diversion Headgate
Upper Slough Realignment

4682

4683

4684

4685

4686

4687

4688

4689

4690

4691

4692

4693

4694

4695

4696

4697

4698

75008000850090009500100001050011000

El
ev

at
io

n 
(ft

)

Station (ft)

Alternative 1a Profile - Relocate Diversion to Smith Slough

Proposed Slope = 0.25%

Existing bed through
Reaches 1&2
Slope = 0.29%

Existing Ground of 
Proposed Relocation

G Smith Slough Channel Stations (500')
Smith Slough Channel Centerline
Smith Slough Reach Breaks

Draf
t O

nly



G

G

G

G

G

G

BI
G

HO
LE

RI
VE

R

Relocate Smith Ditch
headgate to head of ditch

Smith Slough

Regrade upper Smith Slough
to provide additional head

Existing Smith Ditch headgate

90+00

85+00

100+00

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: S
he

et
10

_A
lte

rn
at

iv
e1

b.
m

xd

´
250 0 250 500125

Feet

05
/0

7/
20

14

10

ALTERNATIVE 
1B

RELOCATE
SMITH DITCH
HEADGATE

4682

4683

4684

4685

4686

4687

4688

4689

4690

4691

8000850090009500100001050011000

El
ev

at
io

n 
(ft

)

Station (ft)

Alternative 1b Profile - Move Smith Ditch headgate 
and regrade upper Slough

Existing bed through
Reaches 1&2

Proposed re-grade 
through Reach 1 and 2

Locaton of Smith 
Ditch headgate

Legend
G Smith Slough Channel Stations (500')

Smith Slough Channel Centerline

Draf
t O

nly



BIG
HOLE

RI
V

ER

SMITH SLOUGH

SMITH DITCH

Plug existing culvert and
reroute irrigation

returns to ditch lateral

Relocate Upper 
Smith Ditch

Irrigation R
eturn

Sw
ale

Ditch Lateral

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: S
he

et
10

_A
lte

rn
at

iv
e2

.m
xd

´
250 0 250 500125

Feet

05
/0

7/
20

14

11

ALTERNATIVE
2

RELOCATE
UPPER
SMITH
DITCH

Legend

Smith Ditch Centerline

Earthen Plugs

Proposed Realignments

Smith Slough Channel Centerline

Draf
t O

nly



G

G

G

G

G

G

BIG HOLE RIVER

SMITH DIT CH
Realign to 

improve grade 
through oxbow

Reach 5

Plug lower oxbow 
with low bank to 

allow overflow

SMITH SLOUGH

5+00

0+00

25+00
20+00

15+00

10+00

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: S
he

et
11

_A
lte

rn
at

iv
e3

.m
xd

´
250 0 250 500125

Feet 12

ALTERNATIVE
3

LOWER
OXBOW

RELOCATION

Legend

Smith Ditch Centerline

Proposed Channel Realignment

4655

4656

4657

4658

4659

4660

4661

4662

4663

4664

4665

4666

4667

-1000010002000

El
ev

at
io

n 
(ft

)

Station (ft)

Alternative 3 - Realign lower extent of Reach 5

Streambed Profile Proposed Relocation Ground Surface Proposed Channel Slope

Reach 5

Alternative 3 
Proposed Slope = 0.29%

Upstream Extent 
of Oxbow

Existing 
confluence

Existing Ground of 
Proposed Relocation

Existing Slope = 0.21%

Proposed 
confluence

Backwatered Oxbow 
segment

G Smith Slough Channel Stations (500')

Smith Slough Channel Centerline

Smith Slough Reach Breaks

Draf
t O

nly



BIG HOLE RIVER

SMITH SLOUGH
SMITH DITCH

SM
IT

H
 S

LO
U

G
H

 &
 S

M
IT

H
 D

IT
C

H
 

FI
SH

ER
IE

S 
EN

H
A

N
C

EM
EN

TS
M

A
D

IS
O

N
 C

O
U

N
TY

, M
O

N
TA

N
A

SHEET:

D
E

S
C

R
IP

TI
O

N
R

E
V.

A
P

P
'D

D
AT

E
B

Y

D
E

S
IG

N
E

D
 B

Y
:  

M
. S

A
N

C
TU

A
R

Y

D
R

AW
N

 B
Y:

  B
. S

C
H

U
LT

Z
D

AT
E

:  

C
C

I J
O

B
 N

O
.  

R
V

C
D

.0
04

C
H

E
C

K
E

D
 B

Y:
  M

. S
A

N
C

TU
A

R
Y

FI
LE

 N
A

M
E

: S
he

et
12

_S
od

B
or

ro
w

Lo
ca

tio
ns

.m
xd

´

05
/0

7/
20

14

13

SOD 
BORROW

LOCATIONS

500 0 500 1,000250
Feet

Legend

Smith Ditch Centerline

Sod Borrow Locations

Smith Slough Channel Centerline

Smith Slough Reach Breaks

Draf
t O

nly


